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DETAILED ACTION 

Claim Objections 

1 . Claims 1 is objected to because of the following informalities: Regarding the 
claim 1 limitation, "...with respect to each count value obtained by counting pulses from 
the rotary encoder," the antecedent basis is unclear. This limitation is interpreted to 
read, "...with respect to each of a plurality of count values, wherein the count values are 
obtained by counting pulses...". Appropriate correction is required. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1-6 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Regarding claims 1-6, Language that suggests or 
makes optional but does not require steps to be performed or does not limit a claim to a 
particular structure does not limit the scope of a claim or claim limitation. The following 
are specific examples of this type of optional claim language occurring in, for example, 
claim 1 . The claim 1 limitation, an ultrasonic transducer that scans an ultrasonic beam, 
is unclear because of the recitation that scans an ultrasonic beam. This is an example 
of claim language that makes optional the functional limitation. For the purposes of 
examination, the limitation that scans an ultrasonic beam is interpreted to read, 
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configured to scan an ultrasonic beam. This also applies to the claim 1 limitation "...that 
allows the ultrasonic transducer to perform swing scanning in a direction crossing a 
scanning direction of the ultrasonic beam". This also applies to the claim 1 limitation 
"...that generates a pulse according to a rotational position of the transducer swinging- 
motor". This also applies to the claim 1 limitation, ".. .that stores previously measured 
swing scanning angle...". This type of optional functional language recitation occurs 
mutatis mutandis throughout claims 2-6. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-2 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Utenick (USPN 4,429,262) in view of Horiuchi (JP2000206229: translation is provided). 

6. Utenick teaches a rotary controlled ultrasonic probe (abstract; fig. 1-3). Utenick 
goes on, teaching a diagnostic ultrasonic transducer that scans an ultrasonic beam (col. 
1, II. 6-40; col. 2, II. 29-33); a transducer-swinging motor that allows the ultrasonic 
transducer to perform swing scanning in a direction crossing a scanning direction of the 
ultrasonic beam (col. 2, II. 29-57); a rotary encoder that generates a pulse according to 
a rotation position of the transducer swinging motor (col. 3, II. 23-44; col. 7, II. 21-67); 
and an encoder correction ROM (1 143) that stores scanning angles with respect to 
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each count value obtained by counting pulses from the encoder, and outputs the 
measured and stored scanning angle of the ultrasonic transducer (abstract; col. 2, II. 15- 
57; col. 3, 1. 23- col. 4, 1. 24). Utenick also teaches that the encoder correction ROM 
stores swing directional angles that are different between a forward path of swing 
scanning and a return path of the swing scanning (col. 4, II. 15-24 & 60-66; col. 5, 1. 33- 
col. 6, 1. 55). 

7. Utenick does not expressly teach that the rotary encoder stores a previously 
measured swing scanning angle of the ultrasonic transducer with respect to each of a 
plurality of values obtained from the rotary encoder, and outputs previously measured 
and stored swing scanning angle of the ultrasonic transducer. 

8. In a related field of endeavor, Horiuchi teaches an ultrasonic device controlled by 
a bi-directional rotary encoder (Figs. 1-3, ref. 12), comprising: an ultrasonic transducer 
that scans an ultrasonic beam (ref. 12); a transducer-swinging motor that that allows the 
ultrasonic transducer to perform swing scanning in a direction crossing a scanning 
direction of the ultrasonic beam (0022; ref. 24); a rotary encoder that stores a previously 
measured swing scanning angle of the ultrasonic transducer with respect to each a 
voltage value obtained by reading pulses from the rotary encoder (0008; 0027; 0030- 
0031), and outputs previously measured and stored swing scanning angle of the 
ultrasonic transducer (abstract; 0038). Horiuchi also teaches storing measurements 
where the ROM stores swing directional angles that are different between a forward 
path of swing scanning and a return path of swing scanning (0018-0021). 
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9. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the rotary encoder of Utenick with the rotary encoder that stores a 
previously measured swing scanning angle of Horiuchi. The motivation to modify 
Utenick in view of Horiuchi would have been to correctly calculate the position of the 
transducer as it moves, as taught by Horiuchi (0008). 

10. Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamamoto et al. (GB 2 216 660 A) in view of Pini (USPN 5,1 59,931 ) and Horiuchi 
(JP2000206229: translation is provided). 

1 1 . Yamamoto et al '660 (hereinafter Yamamoto) teaches an ultrasonic probe, 
comprising: an ultrasonic transducer that scans an ultrasonic beam (Fig. 1 , ref. 1 1 ); a 
transducer-swinging motor that allows the ultrasonic transducer to perform swing 
scanning in a direction crossing a scanning direction of the ultrasonic beam (Fig. 1, refs. 
12-13); a rotary encoder that generates a pulse according to a rotational position of the 
transducer-swinging motor (pg. 4-5, Detailed Description, par. 1-2; Fig. 1, ref. 14); and 
an encoder correction device that stores an actual swing scanning angle of the 
ultrasonic transducer and outputs the stored actual swing scanning angle of the 
ultrasonic transducer (pg. 5, par. 3-4; pg. 7, par. 1-3). Yamamoto also teaches that the 
correction device stores swing directional angles that are different between a forward 
path of swing scanning and a return path of the swing scanning (pg. 6, par. 1; Fig. 2A- 
B). 
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12. Yamamoto et al. '660 teaches using a digital switch that can be used as a 
correcting signal to an output signal of the encoder (pg. 8, par. 2). However, Yamamoto 
does not expressly teach a counter that counts the outputs from the rotary encoder. 
Yamamoto also does not expressly teach a transmitting/receiving means that excites 
the vibrators of the ultrasonic transducer. Yamamoto also does not expressly teach an 
encoder correction ROM that stores a previously measured swing scanning angle of the 
ultrasonic transducer with respect to each count value. Yamamoto also does not 
expressly teach a three-dimensional image processing means that forms a three- 
dimensional image. 

1 3. In the same field of endeavor, Pini '931 (hereinafter) Pini teaches a counter that 
controls a counter for sartorial scanning and a counter for rotation control which are 
combined for controlling the stepper motor driver (col. 8, II. 40-58). Pini also teaches a 
transmitting/receiving means that excites the vibrators of the ultrasonic transducer (col. 
9, II. 12-17). Pini also teaches a three dimensional image processing means that 
produces a three-dimensional image for display (abstract; col. 8, II. 33-39; col. 13, II. 33- 
36; claim 1). 

14. Pini '931 does not expressly teach that the rotary encoder stores a previously 
measured swing scanning angle of the ultrasonic transducer with respect to each of a 
plurality of values obtained from the rotary encoder, and outputs previously measured 
and stored swing scanning angle of the ultrasonic transducer. 

15. In a related field of endeavor, Horiuchi teaches an ultrasonic device controlled by 
a bi-directional rotary encoder (Figs. 1-3, ref. 12), comprising: an ultrasonic transducer 



Application/Control Number: Page 7 

10/550,118 

Art Unit: 3768 

that scans an ultrasonic beam (ref. 12); a transducer-swinging motor that that allows the 
ultrasonic transducer to perform swing scanning in a direction crossing a scanning 
direction of the ultrasonic beam (0022; ref. 24); a rotary encoder that stores a previously 
measured swing scanning angle of the ultrasonic transducer with respect to each a 
voltage value obtained by reading pulses from the rotary encoder (0008; 0027; 0030- 
0031), and outputs previously measured and stored swing scanning angle of the 
ultrasonic transducer (abstract; 0038). Horiuchi also teaches storing measurements 
where the ROM stores swing directional angles that are different between a forward 
path of swing scanning and a return path of swing scanning (0018-0021). 
16. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the rotary ultrasonic probe of Yamamoto in view of the encoding of 
sector scans for diagnostic processing of Pini and the encoding correction of Horiuchi. 
The motivation to modify Yamamoto in view of Pini and Horiuchi would have been to 
provide accurate rotary motor control for 3D sector scans. 



Response to Arguments 

1 7. Applicant's arguments, filed 7/22/2009, with respect to the rejection(s) of claim(s) 
1-6 under Utenick '262 have been fully considered and are persuasive. Therefore, the 
rejection has been withdrawn. However, upon further consideration, a new ground(s) of 
rejection is made in view of Horiuchi '229. Specifically, Horiuchi '229 teaches the 
storage of previously measured swing scanning angles with respect to values 
determined from the rotary encoder 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ELLSWORTH WEATHERBY whose telephone number 
is (571 ) 272-2248. The examiner can normally be reached on M-F 8:30 a.m. - 5:00 
p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long Le can be reached on (571 ) 272-0823. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/EW7 

/Long V Le/ 

Supervisory Patent Examiner, Art Unit 3768 



